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Abstract  Primary  angiosarcoma  of  the  breast  is  a  rare  type  of  breast  cancer  that  represents
approximately  0.04%  of  all  primary  breast  tumors.  We  report  herein  a  case  of  primary  breast
angiosarcoma  that  was  only  visible  on  magnetic  resonance  imaging  (MRI)  examination.  The
patient presented  with  a  palpable  right  breast  lump  that  was  not  visible  either  on  ultrasonogra-
phy and  mammography.  MRI  showed  a  lesion  of  the  right  breast  that  presented  washout  kinetics.
MRI-guided  biopsy  allowed  histopathological  examination  of  the  tumor  that  was  further  con-
ﬁrmed as  primary  angiosarcoma.  Subsequently,  MRI  guided  ROLL  (radio-guided  occult  lesion
localization)  technique  was  used  for  localizing  the  lesion  prior  to  surgery.© 2015  Éditions  franc¸aises  de  radiologie.  Published  by  Elsevier  Masson  SAS.  All  rights  reserved.Breast  angiosarcoma  is  the  most  common  sarcoma  of  the  breast,  accounting  for  8%  of  all
breast  sarcomas.  While  angiosarcoma  of  the  breast  can  be  primary  or  secondary  to  breast
radiotherapy,  20%  of  all  breast  angiosarcomas  are  primary  angiosarcomas  [1]. It  is  a  rare
type  of  breast  cancer,  that  represents  approximately  0.04%  of  primary  breast  tumors  and
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Breast  sarcomas  represent  a  heterogeneous  group  of  malig-204  
here  is  no  established  treatment  scheme  [2].  Mastectomy  is
he  mainstay  of  treatment  with  case  reports  of  chemother-
peutic  and  anti-angiogenic  agents  used  in  literature  [2].
Primary  breast  angiosarcoma  in  association  with  other
reast  neoplasm  is  rare  with  a  few  cases  reported  in  the
iterature  so  far  [3].  We  report  a  case  of  an  only  magnetic
esonance  imaging  (MRI)  visible  primary  breast  angiosar-
oma.  This  report  discusses  a  rare  entity  with  a  speciﬁc
ocus  on  advanced  diagnostic  and  interventional  radiologic
odalities  for  only  MRI  visible  breast  mass.
ase presentation
 37-year-old  woman  was  admitted  to  our  clinic  with  a
alpable  right  breast  lump  complaint  of  two  weeks.  There
as  no  prior  history  of  breast  surgery  or  irradiation  and
amily  history  was  negative  for  breast  cancer.  On  examina-
ion,  there  was  a  2-cm  non-ﬁxed,  non-tender  lump  in  the
nner  quadrant  of  right  breast.  Ultrasonography  revealed  no
athologic  lesion.  Diagnostic  mammography  revealed  bilat-
ral  non-speciﬁc  dense  breast  parenchyma  with  increased
ocal  density  accompanied  by  suspicious  pleomorphic  micro-
alciﬁcation  cluster  in  mid-outer  portion  of  the  left  breast
ithout  any  identiﬁable  nodule  formation  (Fig.  1) [4].
Due  to  the  discrepancy  between  clinical  and  imag-
ng  ﬁndings,  MRI  evaluation  of  the  breast  was  carried
ut.  MRI  revealed  a  30  ×  34  mm  region,  iso-intense  on  T1-
eighted  images  and  hyper-intense  on  T2-weighted  images
ith  indistinct  margins  in  the  right  breast.  Dynamic  MR
equences  obtained  after  IV  administration  of  a  gadolinium
igure 1. Right craniocaudal (CC) mammography (a) shows dense brea
ague nodular formation was appreciated. (Arrow) left CC mammograph
ccompanied by suspicious pleomorphic microcalciﬁcation cluster (arrow
n
a
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helate  revealed  rapid  initial  enhancement  followed  by
arly  washout  kinetics  of  the  lesion.  One-centimeter  lesion
ith  plateau  enhancement  that  corresponds  to  the  microcal-
iﬁcation  cluster  in  mammography  was  also  noted  (Fig.  2).
econd-look  ultrasonography  did  not  show  any  abnormality.
iopsies  by  MRI  guidance  with  14G  core  needle  for  the  right-
ided  lesion  and  11G  vacuum-assisted  needle  biopsy  of  the
eft-sided  lesion  were  performed  (Fig.  2).  Histopathology
evealed  vascular  channels  lined  by  proliferated  endothelial
ells  with  atypia  and  hyperchromatic  nucleus  with  diffuse
D31  and  CD34  staining  suggesting  a  well-differentiated
rade  1  angiosarcoma  and  atypical  cellular  proliferation
ith  microcalciﬁcations  for  left-sided  lesion  (Fig.  3).
Angiosarcoma  was  composed  of  vascular  channels  lined
y  proliferated  endothelial  cells  with  atypia  and  hyperchro-
atic  nucleus  (a).  Tumor  cells  stained  diffuse  positivity  for
D34  (b)  and  CD31
For  surgical  resection,  an  MRI  guided  ROLL  (radio-guided
ccult  lesion  localization)  technique  for  localizing  the
ight-sided  lesion  and  stereotactic  ROLL  technique  for  the
eft-sided  lesion  were  used  [4].  Subsequently,  the  patient
nderwent  bilateral  mastectomy  with  negative  sentinel
ymph  node  sampling.
iscussionst parenchyma. Retrospectively, asymmetric increased density with
y (b) shows dense breast parenchyma with increased focal density
) in mid-outer portion without any nodule formation.
ant  neoplasms  that  arise  from  the  mammary  stroma,  with
ngiosarcoma  developing  from  the  endothelial  lining  of
he  blood  vessels  [2].  Primary  breast  angiosarcoma  mainly
Primary  angiosarcoma  of  the  breast  1205
Figure 2. (a and b) Dynamic contrast enhanced axial T1-weighted (TR: 12 ms/TE: 5 ms) images demonstrate (a) lesion (arrow) with a
rapid initial enhancement followed by early washout kinetics in the right breast corresponding to the palpable breast lump that was not
visible both in ultrasonography and mammography; (b) left breast lesion (arrow) with plateau type enhancement kinetics corresponding to
the microcalciﬁcation cluster in mammography; (c—f) axial T1-weighted (TR: 11 ms/TE: 5 ms) images after IV administration of gadolinium-
chelate; (c) the right breast lesion (arrow) is heavily hyperintense on T1-weighted images with contrast; (d) during core biopsy, 14G needle
was directed towards the lesion (arrow indicating signal void due to core biopsy needle) and needle passage through the lesion can be seen;
 need
er tis
a
n(e) 11G vacuum assisted needle (arrow indicates signal void along
obtained after vacuum assisted biopsy shows signal void (arrow) aft
occurs  in  3—4th  decade.  The  main  presenting  symptom
is  usually  a  palpable  mass,  accompanied  by  bluish  discol-
oration  in  overlying  skin  in  17%  of  cases  [2].
On  mammogram,  angiosarcoma  is  usually  seen  as  an  ill-
deﬁned  area  of  increased  density.  In  one  series  of  16  breast
m
o
g
Figure 3. (a—d) Histopathologic examination of surgical specimens s
invasive ductal carcinoma at the left breast. Angiosarcoma was compose
atypia and hyperchromatic nucleus (a). Tumor cells stained diffuse posit
was composed of tubular structures, solid nests and had inﬁltrative growle trajectory) insertion towards the left breast lesion; (f) Images
sue sampling.
ngiosarcomas  imaged  by  mammography,  8  appeared  as
on-calciﬁed  masses,  5  as  focal  asymmetries,  and  3  were
ammographically  occult  [5].  The  three  mammographically
ccult  cases  were  ultrasonographically  visible.  Ultrasono-
raphic  ﬁndings  included  ovoid  shape,  hyperechoic  or
howed intermediate grade angiosarcoma at the right breast and
d of vascular channels lined by proliferated endothelial cells with
ivity for CD34 (b) and CD31 (c). Grade II invasive ductal carcinoma
th pattern (d).
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eterogeneously  echoic  solid  masses  associated  with  archi-
ectural  distortion.  The  vascular  nature  of  angiosarcoma  can
ccount  for  the  hyperechogenicity  feature.  Hyperechogenic-
ty  is  noteworthy  since  most  of  the  breast  carcinomas  are
ery  rarely  hyperechoic  [5].  In  our  patient,  the  lesion  was
ot  visible  even  in  the  second  look  ultrasonographic  eval-
ation.  Another  available  option  for  problem  solving  is
dvanced  imaging  modalities  like  MRI.  MRI  reveals  a  mass
ith  low  signal  intensity  on  T1-weighted  images  and  high
ignal  intensity  on  T2-weighted  images,  corresponding  to
ascular  channels  with  sluggish  blood  ﬂow.
After  a  pathological  diagnosis  of  angiosarcoma,  MRI-
uided  ROLL  technique  was  used  to  localize  the  right  breast
esion  for  surgical  excision.  MRI-guided  ROLL  is  the  preferred
odality  for  MRI  guided  lesion  localization  in  our  institu-
ion  [6].  The  technique  is  precise,  rapid  and  feasible  for
pplicators  and  comfortable  for  patients.
Younger  age  at  diagnosis  usually  results  in  symptomatic
resentation,  as  observed  in  our  patient.  As  reported  in
he  literature,  some  palpable  lesions  can  be  not  visible
n  mammography,  which  can  be  attributed  to  vague,  iso-
ense,  non-calciﬁed  nature  of  the  masses;  and  the  dense
reast  parenchyma  of  young  women.  In  our  case,  the  lesion
as  not  visible  both  mammographically  and  ultrasonograph-
cally.  Discordance  of  conventional  modalities  with  clinical
valuation  required  further  MRI  examination.F.  Kilic  et  al.
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